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timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 9299-3-4 (1982) : Insulating materials based on built-up 
mica or treated mica paper, Part 3: Specifications for 
individual materials, Section 4: Rigid mica materials for 
heating equipment [ETD 2 : Solid Electrical Insulating 
Materials and Insulation Systems] 




Jawaharlal Nehru 
"Step Out From the Old to the New" 



S&&IiII}£&*±2te 



^\l»l>^>^^^ 



\\\«KTv 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



?TR V^ T^TT <sMHI | 3ft ^ft ^FT\ ^ff W *T^?TT )f 
Bhartrhari — Nitisatakam 
Knowledge is such a treasure which cannot be stolen" 




• 



• 



• 




BLANK PAGE 



^ *g», 





PROTECTED BY COPYRIGHT 



IS : 9299 ( Part HI Sac 4) • 1982 

( Reaffirmed 2004 ) 

Indian Standard 

SPECIFICATION TOR 

INSULATING MATERIALS EASED ON BUILT-UP 

MICA OR TREATED MICA PAPER 

PART III SPECIFICATIONS FOR INDIVIDUAL 

MATERIALS 

Section 4 Rigid Mica Materials for Heating Equipment 



UDC 621 -3 15-61 3*1 : 621*365 




® Copyright L9G3 
INDIAN STANDARDS INSTITUTION 

MANAK BH.WAN, 9 BAHADUR SHAH ZAFAR. MARC 

NEW DELHI llOOoa 

G F 2 March 1983 



IS : 9299 ( Part Ill/Sec 4 )-1982 

Indian Standard 

SPECIFICATION FOR 

INSULATING MATERIALS BASED ON BUILT-UP 

MICA OR TREATED MICA PAPER 

PART III SPECIFICATIONS FOR INDIVIDUAL 
MATERIALS 

Section 4 Rigid Mica Materials for Heating Equipment 



Solid Electrical Insulating Materials Sectional Committee, ETDG 63 

Chairman Representing 

Shri A. S. Lakshmanan Senapathy Whitelay Ltd, Bangalore 

Members 

Shri B. A. Govindaraj ( Alternate to 
Shri A. S. Lakshmanan ) 
Shri S. B Bapat Dr Beck & Go ( India ) Ltd, Pune 

Shri R. S. Laad ( Alternate ) 
Dr M. V. Dalal Bharat Heavy Electricals Ltd, Hyderabad 

Shri B. Sudaeshan ( Alternate I ) 

Shri G. L. Narayana ( Alternate II ) 
Shri S. M. Dastur Fibre-Glass Pilkington Ltd, Bombay 

Shri R. K. Aoarwal ( Alternate ) 
Shri V. B. Desai Jyoti Ltd, Vadodara 

Shri B. G. Sharma (Alternate) 
Director ( Hed-IV ) Central Electricity Authority, New Delhi 

Director ( Ted ) ( Alternate ) 
Director Central Power Research Institute, Bangalore 

Shri K. S. Arunachala Sastry ( Alternate ) 
Lt-Col Gdrdev Singh Ministry of Defence ( DGI ) 

Maj K. U. Salunke (Alternate) 
Shri P. N. Hiriyannaiah Kirloskar Electric Co Ltd, Bangalore 

Shri G. Umesh ( Alternate ) 
Joint Director Standards Elec- Research, Designs and Standards Organization, 
trical/TM-L Lucknow 

Deputy Director Standards 
Elbctrical/TM-L ( Alternate ) 

( Continued on page 2 ) 



© Copyright 1983 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 

reproduction in whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 9299 ( Pan HI/ Sec 4 )-1982 

( Continued from page 1 ) 

Members Representing 

Shri B. Mukhopadhyaya National Test House, Calcutta 

Shri P. C. Pradhan ( Alternate) 
Dr M. S. Naidu Indian Institute of Science, Bangalore 

Prop V. Prabhashanker ( Alternate ) 
Shri R. V. Narayanan Directorate General of Supplies & Disposals, 

New Delhi 
Dr M. S. Padbidri Hindustan Brown Boveri Ltd, Bombay 

Shri S. R. Potnis ( Alternate ) 
Shri S. W. Patwardhan Formica India Division, The Bombay Burmah 

Trading Corporation Ltd, Pune 
Shri V. K.. Hingne ( Alternate ) 
Dr G. M. Phadke Indian Electrical Manufacturers' Association, 

Bombay 
Shri K. K. Gosain ( Alternate ) 
Shri R. D. Kawatra Directorate General of Technical Development, 

New Delhi 
Shri C. C. Sakarda Permali Wallace Ltd, Bhopal 

Shri D. S. Sahney Sahney Kirkwood Pvt Ltd, Thane 

Shri K. S. Kapoor ( Alternate ) 
Shri S. S. Sharma Jhaveri Thanawala Corporation, Bombay 

Shri K. T. Thanawala ( Alternate) 
Shri N. T. Siddaramannanavak NGEF Ltd, Bangalore 

Shri Aswathanarayana ( Alternate ) 
Db J. Vaid Peico Electronics & Electricals Ltd, Bombay 

Dr S. P. Bhidb ( Alternate ) 
Shri Yousuf Ali Sabir Caprihans India Ltd, Bombay 

Shri S. P. Sacbdev, Director General, IS1 ( Ex-officio Member) 

Director ( Elec tech ) 

Secretary 

Shri R. G. Kale 

Deputy Director ( Elec tech ), ISI 



IS : 9299 ( Part Ill/Sec 4 )-1982 

Indian Standard 

SPECIFICATION FOR 

INSULATING MATERIALS BASED ON BUILT-UP 

MICA OR TREATED MICA PAPER 

PART III SPECIFICATIONS FOR INDIVIDUAL 
MATERIALS 

Section 4 Rigid Mica Materials for Heating Equipment 
0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 20 October 1982, after the draft finalized by the Solid Electrical 
Insulating Materials Sectional Committee had been approved by the 
Electrotechnical Division Council. 

0.2 This standard deals with built-up mica or treated mica paper for use 
in electrical equipment. It consists of the following three parts: 

Part I Definitions and general requirements, 

Part II Methods of test, and 

Part III Specifications for individual materials. 

0.3 This standard ( Part Hi/Sec 4 ) covers requirements for rigid mica 
materials for heating equipments. 

0.4 In preparing this standard, assistance has been derived from IEC 
Doc:15C ( Central Office ) 135 Draft specification for insulating materials 
based on mica, Part 3 Specifications for individual materials, Sheet 10 
Specification for rigid mica materials for heating equipment issued by 
International Electrotechnical Commission. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified value 
in this standard. 



*RuIes for rounding off numerical values ( revised). 
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IS : 329§ ( Fart Hi/Sec 4 )-fSS^ 

1. SCOPE 

1.1 This standard (Part Ill/Sec 4) applies to several types of rigid mica 
materials based on mica splitting or mica paper for application in 
electrical heating equipment. These products may be made from 
muscovite or phlogopite mica with suitable bonding medium. 

1.2 The binder may be totally driven off in service, giving a material 
which needs to be supported or may remain totally or partially, giving a 
self supporting material; in this case, this binder must have the necessary 
resistance to the operating temperature. 

2. GENERAL REQUIREMENTS 

2.1 The material as supplied shall be of uniform hardness, free from soft 
patches and foreign matter. 

2.2 The grade and visual characteristics of the splitting as well as the 
nature of the mica paper and the bonding medium shall be agreed 
between the supplier and the purchaser. 

3. DETECTION OF DEFECTS AND CONDUCTING PARTICLES 
IN SHEET 

3.1 The method of test and number of defects shall be as agreed between 
the supplier and the purchaser. 

4. THICKNESS 

4.1 Rigid mica material shall be supplied either in sheet or strip or flat, 
of minimum thickness 0"30 mm (mica splitting), and 0'20 mm (mica 
paper ). 

4.1.1 The thickness of the material as received shall be measured with 
an apparatus in accordance with 2.1 of Part II of this standard. 

4.1.2 The thickness ( central value in millimetres) shall not depart from 
the nominal thickness by more than the tolerances given in Tables 1 and 
2 and individual measurements shall not defer by more than the value 
given in Tables 1 and 2. 

5. OTHER REQUIREMENTS 

5.1 Further requirements of mica materials for heating equipment are 
given in Table 3. 
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TABLE 1 THICKNESS 


TOLERANCE FOR MATERIALS BASED ON MICA 
SPLITTINGS 




(Clause 4.1.2) 






All dimensions in millimetres. 




Nominal 
Thickness 


Tolerance tor 


Central Value Individual Measurement 


(1) 


(2) 


(3) 


0-30 


±0-06 


+ 0-20 
-0-13 


0-40 


±0-06 


+0-20 
-0*15 


0-50 


±0-07 


+ 0-25 
-0*15 


0-60 


±0-08 


+0*25 
-0-15 


0-80 


±0-10 


+0*27 
-0*17 


1-00 
Over 1*00 


±0*12 
No tolerances specified 


+0*30 
-0*20 


Note — For intermediat 
thickness. 


e thicknesses the tolerances shall be 


of next higher nominal 





TABLE 2 THICKNESS TOLERANCE FOR MATERIALS BASED ON MICA 

PAPERS 

{Clause 4.1.2) 

All dimensions in millimetres. 

Nominal Tolerances for 



Thickness 



._.*— 



Central Value Individual Measurement 

(1) (2) (3) 

0-20 ±0*04 ±0*05 

0-30 ±0-04 ±005 

0*40 ±0-04 ±0*07 

0*50 ±005 ±007 

0*60 ±0 05 ±0-07 

0-80 ±006 ±008 

1-00 ±0*07 ±0*10 

Over l'OO — ±10 percent 

Note — For intermediate thickness the tolerances shall be of next higher nominal 
thickness. 
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TABLE 3 REQUIREMENTS OF MATERIALS BASED ON BUILT-UP 
MICA FOR HEATING EQUIPMENT 



(Clause 5.1) 



Sl 

No. 


Type 


Descbiption 


Maximum 

Binder 

Content 

Percent 


Minimum 

Electric 

Strength 

kV/mm 


Density 
g/cm 


0) 


(2) 


(3) 


(4) 


(5) 


(6) 


i) 


HS1 


Muscovite splittings 
with organic binder 


50 


7 


1*9-2-5 


ii) 


HS2 


Phlogopite splittings 
with organic binder 


5 


7 


20-2-6 


Hi) 


HS3 


Muscovite splittings with 
silico resin binder 


10-0 


7 


1-8-2-4 


iv) 


HP4 


Mica paper with organic 
binder 


60 


7 


2-0-2*4 


v) 


HP5 


Mica paper with silicon 
resin binder 


12 


7 


1-6-21 


vi) 


HP6 


Mica paper with inorganic 
binder 


— 


7 


— 




Relevant clause number of Part 11 
of this standard 


3.4 for HS I, 8 
HS2, HP4 and 
HP6 










3.7 for HS3 and HP5 





6. FLEXURAL STRENGTH — Under consideration. 

7. SUPPLY CONDITIONS 

7.1 The rigid mica material for heating equipment shall be generally 
supplied in one of the following shapes: 

a) In sheets approximately 1 m long and 0'5 to 1 m wide, 

b) In strips not more than 200 mm wide cut from sheets, and 

c) Flat pieces cut to the dimensions specified by the purchaser. 

8. MARKING 

8.1 Each packing shall be marked with the following information: 

a) A reference to this Indian Standard for example Ref IS : 9299 
(PartIII/Sec4), 
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b) Type of product, 

c) Manufacturer's name or trade-mark, 

d) Nominal thickness and dimensions, and 

e) Number of pieces and weight in each package. 

8.2 The packing may also be marked with the ISI Certification Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the producer. 
ISI marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors, 
may be obtained from the Indian Standards Institution. 

9. SAMPLING SCHEME AND CRITERIA FOR ACCEPTANCE 

9.1 A recommended sampling scheme and criteria for the acceptance of 
lots for various lot sizes is given in Appendix A. 



APPENDIX A 

(Clause 9.1) 

SAMPLING PROCEDURE FOR RIGID MICA MATERIALS 
FOR HEATING EQUIPMENT 

A-l. SCALE OF SAMPLING 

A-l.l Lot — In a consignment, all the rigid mica sheets of the same type 
and size manufactured from the same material under similar conditions 
of production, shall be grouped together to constitute a lot. 

A-l. 2 The number of mica sheets to be selected from each lot shall 
depend upon the size of the lot and shall be in accordance with col 1 and 
2 of Table 4. 

A-l.2.1 These mica sheets shall be selected from the lot at random. In 
order to ensure the randomness of selection, procedures given in 

IS : 4905-1968* may be followed. 



* Methods for random sampling. 
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TABLE 4 SAMPLE SIZE AND ACCEPTANCE NUMBER 

(Clauses A-1.2, A-2.1 and A-2.2) 



Lot Size 





(1) 


Up 


to 50 


51 


„ 100 


101 


„ 300 


301 


» 500 


501 


and above 



Fob, Thickness 
<_ i A 


and Density 


For Binder 

Content 
and Electric 
Strength 
Sample Size 


t ~ 

Sample 
Size 


Acceptance 
Number 




(2) 


(3) 




W 


8 







2 


13 







2 


20 


1 




3 


32 


2 




3 



50 



A-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

A-2.1 The mica sheets as selected according to col 1 and 2 of Table 4 
shall be subjected for thickness and density requirements. A sheet failing 
to meet either of the requirements, shall be termed as 'defective'. The 
lot shall be considered as conforming to these requirements if the number 
of defectives found in the sample is less than or equal to the corresponding 
acceptance number given in col 3 of Table 4; otherwise the lot shall be 
rejected without further testing. 

A-2.2 The lot which has been found as conforming to the above require- 
ments, shall then be tested for binder content and electric strength. For 
this purpose, the sample size is given in col 4 of Table 4. The lot shall 
be considered as conforming to these requirements if no defective is found 
in the sample. 

A-2.3 The lot shall be considered as conforming to the requirements of 
the standard if A-2.1 and A-2.2 are satisfied. 



